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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately obtain the 
area of a minimum chip, by a method wherein data on an 
inner layout type of a chip is taken into consideration. 
SOLUTION: Data on a layout type are used as 
parameters, and an overall length L of wiring is 
calculated in a processor 9 through a calculation formula 
where L is a function represented by a gate use rate u 
and the number G of gates, wherein the total number 
GALL of gates of a target circuit obtained through a 
circuit data memory 6 is substituted for the number G. A 
total wiring track volume T is calculated through a 
calculation formula where T is a function represented by 
a gate use rate u and the number G of gates, wherein 
the total number GALL of gates is substituted for the 
number G of gates, and a gate use rate u which satisfies 
a formula, L=T, is obtained as a gate use rate limit 
uUMiT, where L and T are obtained through the 
calculation formulas of the overall length L of wiring and 
the total wiring track volume T, and the total number 

GALL of gates is substituted for the number G of gates. A minimum chip are AMIN where a 
target circuit can be built in is obtained on the basis of the gate use rate limit uLIMiT. 
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Amim 



matmi] ^r<y b^^cm-r^inn^^y^- 

Bi»ftL©i|tttJ*^«*lHl(S©tty- p$CG A ll 4ttA 
h^ffl^u JoJ;t>*y- h*GWiB«T-*$ix5 

ttsi* h7 y **T©*tti5*;i;:fflriai8y- h^G ALL 4 
MScGall ^A^tL^iaHfiLo^ws; 

0&4^9jA^#5ft/Hf-5/7°®«A„ IN 4*tf>-5«fc9 

ai^ti, L=f (u) • G*<">T-m£tizz. t&ftmt 
T&¥m#mmm9&<Dm& s tm&m. fau f (u) = 

a • u b , g (u) = c e •u 6 +c 5 • + u 5 + c 4 

•U"+C 3 -U 3 +C 2 • U 2 + C i *U+Cov 

u : v— bmmm, a, b, c e ~c 0 : Sit5 H" 

3 ] I*** 1 (C*5^T, ftrfBttEig 1-7^ 
iTcDUttjitfi, T= (±/is&\f*i%l<nmm-*imby -y? 
*Tin) + (-tr^lJ^gtKDflJfflpIfg by -y^lTout ) 

- (ma^ftj-j; v&.m*sfm\zt£z> h7s'^tT PO wer 

) T-^^tu^r fc4#mfc^3¥^&fM»[H]Sg«ffi;» 

[f»*JS4] fit*JgUC:fct^T, 

HulB^-y- p g all ^ftA^tvfc^ia^fiLo^ajs: 
t^SBi^ by yymT<Dwattktf>f- b&mmu&m 
fern. u SP t ufc t # fc l = T«>ii#s:s§j£-r ziz/umm 

Mc h Sr-fe/P^PHwftjgffi c hoPT t Lt*ft, 
roftjgigc hopx Sr-fe/u^iJffllB c h fc Lt^Lfci 
^<7>ii«12*j-*lfi]Sg4f£ 9 y 7*ffi«A MIN 

4** s <t o «c Lfc r. fc 4#m fc -r 5 #3i^*aiHissro 

[1***5 1 lfr*Jgi icti^r, M^yy'mmA 
min 4*#5^#^:y:7V>}ffi£;4^ -fevuyiJfgpS4Rtt-f 
(cM^f^m^-fey^iJSr 1 -fe^J&fc U> :©t;^ja 
^-fc/pyiJIBllBSrRJftlfiftafe-sfcfllJefc £*i/T^-5 r fc 
Sr#mfci-5^ft:^aiHl8SwEa^iB'J*ffi. 

^-fe/U-fcU w (0^7* y ^ "i7* ^T^^/l^tT}^^^* P ^CG ALL 

bi&mmu, ?-b&G<nm$iT'm£tiz>mgimML<7> 
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(-7 s/^fiT»»aS:(cm)fe^</- H^Gall 4 

ftAU 

p ^cg all ^ftA £ 4xfci*Kifcs l contuse 

fc *gia^ byvV »T fctJjSfc # L = T©B8^Sr}»S 

t^y- F«ffl$U^y- pl£ffl^«Pl#{ituLiM, T fc 

LT*#>, 

10 $ :^-fe/u4 W T<7 h-r-5^1-^fc^-5ft/h<D h 

r.CO l>9->^gS^:^S^COS^Atrack mJIfi-^ 9 a (DM 
^W^fPAmacro 4"^ — & &i2±A,X*j]UW Ltift:© 
p7 y^Ix^iiH^OBISB track 4**, 
i (D^ftO h 7 y ^ |SfS«©ffitB track Id I /0^< 
y 7 T^*ScOB«4i)Px.TttIIB*t^[5I8S4^ 9 iA^t#3 
*/js^-5/yffi^A M r N 4**5 J; pKLTtr fc44#mfc 

[M*3S 7 ] fit *Jg 1 — 6 (Dfafofr 1 3Sta*<0^^ 

20 *aie]ss«®a^iij^&4iifT-r5*aaT/i-^y XA/js 

[tf*3S8] *j-^(E]sgcoiH]KW$64fait-r?>(H]^w$g 
tee^^fc . i mm^^mwmmm^mm^mi 

y x-AtEis#®fc, 

tEti^fc, 

8ftiBiaiiS**8B1»#a^8E1*Six-CV5St«lHlK©|lIK 

tt#*3 <t L^mifE K7^b 755:feti^^{-fa« $ fix v ^ 

30 h^tdB|-rstfffiSr#fiSfc L, Mfe*asr 

tc^v\ mflEU' r-7 h^^g8-rst*#4^°7P<-^ 

fc ty- h^ffl^u, y- htGoists^tisigga 
^L<o»tb^;(c:A+*[H]SfSco^y- h*Gall 4^a 

all 4^AL, CtD^y- pSScGall frKXZtifzmm 
m-S: L O^tt}^: fc h 7 i7 ST ^tts^; t ^ L = 

40 Mu LI „ IT t LT*i6. ^roy- h^ffl^COPS^gu 
limit f-S<5v NTmIfaM*lH]SS4^ t) iA^.#5*/J^ 
7'B9Amin 4**!>5MS^Sfc4{i^fcCfc4^mfc 

[000 1] 

{¥m.m^^^ y )^^-n^'b(D=f-yy'^m ^yy°*y 

-YX) 4J; •JE?*^**, #*e»ucS:5i:T5r fc©pi 
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[0 0 0 2] 

&t Lt, ^J^Ll^M¥8 - 7 7 2 2 5-§-^$8(C^$tL 

ffi-eii, mi 2(c^-r<t »*iaiis»iiigi-5ttf«4: 
l-cbkt*— * i , mife±ji>mm? i —f2t3j:xmm& 

i-SJt*^B8-t-Sffi]E#*C 1 , T*-<? h (M&Ut) 
JtfcHi-S«jE«*C2, #ia±JcEB$ix5^SSWST- 

K©-fc/i'©»a5fl|S«rfH|ti-5 0*^j/:/l 1 1) o 

[0 0 0 3] % LT> £-fe/u i (C|§@1-3iBl&*£#*!>> 
•^H-LT^ia^ftL<Sr*«)5 1 2) 0 -rr L 

X> ifi»B«w^w=L x p x c l «fc VWlii-rz (^t- 
7/113 ; PI4ia^t°i/^) „ Lt> X^ s/T'l 1 
4Jdt3V>T, g? 1 ^^-i/-7°ffi^A 1 1 = S +WMJ; 
OtigU l21!S:f y7'iiA2?rA2=AlXC2|C 
.tOff^U A2tC*tLT^-SPffi^-*5it) t 7-f- K*/W 

^s^ffittA (=ft/J>^s'7 0 tB«A„xN ) £##>5<, 
[0 0 04] 

1^7^^ Mticp-r-s^jE^mc 2, #ia±tciee 

5t#$s (-tyw?ij©*jt, e*«B0>«j£, mmsmcomm 
[0005] *mMA«, nfmnnm-v- bm. 

G all Sr^-M6ffl*u©^jBa: u= (0. 

7293-1X10 _8 XG) XI 00%] (CftALTy 

- h*gffl^<7>Pg#ffiu LIMIT rOy-Fffifflf 

[0 0 0 6] y— httfflsputtt, u= (31 

- h ^b*5@»S: i^f 7 !7 h Lt»^. y- Htffl* 
uliU*/2^if=50 (%] T-fc5„ 

[0 0 0 7] St, y-Ffffl*urofWf*)2.u = 
(0. 7293-1X10 ~ 8 XG) X10 0%li. 



(3) t*M¥ 1 1-297840 

4 

*:G A ll ty— h&ffl^CQPftJHSuLTMiT t^H^&y 
77±l;7 - p y m -t <£> "C t> lis] C Gall 
t uu,mit <7>A#l/^co|wl±^iiB-CMA/^ 1 bco-rfc5 
(IH 1 3 IC^-f !|#t£ I #.BB) . 

[0008] r.<DW.mi&m\z£z>jjmte^ mm. ±.&i, 

7 7 2 2 5-^««c:^Sixfcffia^jH^jSfe 
<fc <? fcffi;ftTl^£ < t%x.<b*L-5 <) Lfl>U 
tt, 0 1 3 IC r xj M.X'^i-X 0 h»G©i*MJD 

tell J: 0 fey- Mfeffls|s<0|8JMiws*S < # , H#t£ 
^tt«tbfc^iiji:/«eoTL* 5. cix*-c»i 

mmi&i&.X'^miX'Z z> t^x.bftx\,^tzAK y- mscg 
mm~i.¥tmi<D£ otemtz^i-x^Z), zcommi&m 
mm ia^goigg, m^ia^^^at^ 

«A„ lN Offiffi^y— h^GOit*Plc#orS</«cSi: 
20 f 

[0 0 0 9] *»Mttr©«t 5*»JHSr»*-*-5fc*Jc: 
•9, «t f9mflHc*/h^s/7*HSfA„ IN k<DX* 

*5 ± xf^(Dtmm^ z mm-r z r. t ic s . 

[0 0 10] 

[sBBSr^fc-tSfcibo^ia:] r«oi p^CgWS-a^-T 
5fc«>{i, ^l^B^ (If* 1 ic^S^W 

@Sg0^y- MG ALU Srf^AL, lfc^-F»u 

W^m^t-HUffi^y- I- & Gall SrftAL, 

-coy- httffl*©K*ttu LI M lT »-£<5^r*r^iHigs 
40 fct,cor*fc-5 0 

[0 0 11] -oo^0J(CJ;tLj±\ TV Y^j^Az.mt 

hSG ALL ^ftA^ix, *fcy- h^ffl^ufciT^y— 
h 3&G cog|*T'^ ^ tLS^-iB^ h 7 v 9 IT co^m^Ci- 

»*i3K©»y— Mig all ^A$tL. rco^y-h 

*Gall i^A5Jxfcttia»*L<o||[ffla:i:ttE|Sih7 

ffl*U34Sy- bffiffl^roPfi#ffiu LIMIT Ht*ftb 

50 tL s :©y- h^ffl^<ORB#ffiu limit f-S-5<^-C2t^ 
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[0 0 12] #2 9691 («#«2fcl«S3B9§) H\ fll 
»M^*5V^T. «M»«L©*m5fc*:, L=f (u) • 
G 8(ll) af:^T*5o III, f (u) =a • u b . 
g (u) = c 6 • u 6 + c 5 • -f u 5 + c 4 - u^+c 
3 • u 3 + c 2 - u 2 +Ci-u + Co, u: h& 
mm, a, b, c 6 ~co :.8fflt5K7n*ai: 
S^v^ft*5^ft„ r<D3B9JK:J:;Jxfi. L=f (u) 
• G« Cu> ftsa;*»e>«Ei»*L*s*«>e>ix5o 
[ooi3] m3mm m*msiz»^m) *i 

n^B^^J:^^ T = Tin+Tout -Tpower ftS* 

«r o wt l?\\<D1z;v?\\\z. FScol 

ifcG* 0>§flSfc<z>T\ f y^BB«AfcSEH-5*E»h7 
5/**Tti:G~ <£>lig&H~ (T = H* (G~ ) ) t LT 
*tH-?§\ y-htffl$u|j:u=G/G* X*m$tiZ>fr 

*u©H»Hi45 (T = H (G, u) ) e 

^igjBchoRT t Ut*^ rcoSilfittc h 0 PT Srir/i" 
MMHSc h t LT|9:£Ufc4i^<oSt*Ill»S:f^9ii*» 

G all ^AS*tfc«^*L<©»ffl5«tttiBj»h5 
x.{2\ u SP =l0 0%) t bfct #fcL = T<0lB«*rW 
LT*«>e>ix, ^OftiSfitc h 0 PT Sr-fe^yjraRBc h fc 

[0 0 15] $5 9891 (!»*«5JCffi55SW) (i. Sgl 

£ 1 ±/is?mk U r Oir/u^M^ir^ijrplPS^S^ttT 
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[0 0 16] * 6 3891 (ft*«6tc«5as^) *tft 
y ^-fe/i'ratty- M&G A ll «r, I'-YTfrr** 

Sg (D^tr-f j ti5 iEM l (7)f aacftA * 

SrSlfitsy- hffiffl^uSry— h^JB^PSIHttu 

tft5#^© h9 :y^lS®W&£>ffi?BAtrack 

^fPAmacro v? V£ jyAA,T*;bn@ LT^ft^) h 9 

s^a8^1?B*£<E>BB«B track rO^^COh^^ 
^KSfW£<£>EfSB track [£ I /O^ y 7 r W®L<OWfe 

[0 0 17] r©3SWJcJ:ixHr % ^y^^^^ir/u (-v 

-ftG ALL ^ftA^tt, :o^-FSG ALL ^ftA 
$ixfcttiail*Lo3»mS;i:ttE*l h9 y ^*Tfi0*ffl 

a: t ^ l = t <d m& & m z> h&mmut* h 

ffl^(DPS#fiu LIM iT ^v:*<5v^r^ p y ^^^^ir/v^ru 
^7^ ht^P^Mf ^r^6i/J^ h7 7^R£««© 
ffi^Atrack ^^ftfejxSo ttt, - <E> h 7 ^ ^ Z&Tt 
m^(0^mA track J^-r ^ u OS^(D^fP Amacro 

SffiBtrack ^*»P>iX, :^*(Oh7^^»i 
(DS^B track (CI/O/<7 77i«<?)®S^0^b 

40 [00181I7BS (W#*7tC«5*0J) (4, Eft 

0*WJCJ:iitf % ROM*0|B»Kft:^»j(ftS*tfc4D.a 
7;^yXA(:J;oT, f& 1 6*MO**#*aig 

[0019118^ 8 fcff 5«91) tt. 

lslK^@K«*«retti-SlBlftflF«e«¥Aj:. »l« 

50 7^ h***c:BI-rsffif«S:E«i-SU>f Ti> 
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tttEM h 9 sx * ST <DW tBS £ a* L = T <om& ZMfc-i- 

[0020] no»W^J:*ttf. u-fTfir h*SC^H-t- 
IMfcT** SixSttElft* L <o»fflSClc:»*lHl»©j|»y— 
h *G ©H«"C* * tt 5 teEftl h75/ ^iTOfffiSC 20 

ix ^ IT ©»ttiat L = T ©H«Sr«St 5 htt 
I*u*y- httffl*<Z>»IMttu limit ^LT^^ 
*U roy-httffl*<0|SJMIu L iMiT KS<5^-C2t* 

[0 0 2 1 ] 

^t@tfcSo RIH^*5V^-C, 6 tt*t*lHlSS^lHl5SW 

k (±^m<Dmm, kiwkokje. mmmm 

itfwf h*s;|Eit6B 8 tcia«* turves W7>? 

hjj#:\zm'fz>mn%&mb u *3ii7/^y x^teti 40 

35 7 tClEtg^frT^S&ST/l^y XA(^oT»tlHl 

[0 0 2 2] «L3«|5 9tt. K7«> h*SCKBBi-S*« 
^7^^tiy-h«ffl$u, ^— hgcGOBSST* 

bixSS**lElKotty- hfRGAu. SrttAU ^fc^- 

7^^ST^ffl5S:lCHul5^y-h»G A LL £ftAU 

h»G AUL 3&sftA*ixfc»E«fiL©||ffla: 50 
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tsy- h&mmu&v— b&mmnmm&u LrM , T t 

[0 0 2 3] rcBKfai^fA 1 OT^S, ^-s/Xrt 
&<DU^TV h*SCKHi-a*« (ir^JO«IJ6, Gift 

[0024] 7^ *r*EiKo«y- m&g all <i s la 

[ElKlfffi^ Lt*y f> y * hNt«:4< , h^CG 
all co*£#;*L54§-&fcfc5o 
[0025] ai, r^BaTJI^fA 1 0|il«;B$ 

[ 0 0 2 6 ] i3iCf ^yffil^to HHKfc^T, 
1 1 1 2 fi^Oir/u^iJ^^y— K 13 fiiir 

/i"5UK5£««* 14[j:f7 5/^18^^ 1 5 fcMSt^* 
USGIfK 1 6tt«^^«aHBISl, 17tt«EimRE 

gfl^ l 9 tt-fey^ja*^flB* l 3 (Dftfkfr hY"7v* Wcfc 

[0 0 2 7] [0. 2MR] 

(1) ffiaSr^SJi-ijg^xi&ixSJKe 

hj£ : G 

©W7^hM^it5ff^ («T<0iSBra:Wi 

a) hCDi^-f X 
: h 

ifl : w 

b) ft ^-ia^(C^ffli-5ia^g : Mi ( 1 ^ i ^ m : IE 
ilt=m) 

c ) &%ZmJS<D b 7 v 2 iH : t i 

d) t;u5i|»fi««©^e, h 5 y ^R£««©^» 

JiT^fa : perire 
periLR 

[0 0 2 8] e) ««Ei»«)!Ri9:*fe{rHT5«t 

f ) I ZO'< yyy X : BUFF 

g ) -fe^?iJcoP B 1Ri : c h 

[0 0 2 9] <3K*fflTSEI»y-/HcBBTSffif« 
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* iflcj*) : c h opt 
[0 0 3 2] 

G* :»«pr«fty-h* (ir^iJtcW 

H track : h7 5/^IS:Sfto«$ 
Wtrack : h77^ Sx^hB^^iRI 
row: ir A^iJCQ^ 

coi: \n<D^jvm\^^t^>^f- 

Hcell : -feyu?iJR3£««©ii5$ 
Wcell : irA^lJt£^®i$(7)ftI 
Speri : J^|Elg|5#<7)B« 

[0 0 3 3] 
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^>SrtH»-rS«^ : r in (i) 

b) -t;u$\\£Xft(nm*gZ^te\,^x, IBIS/fMi coiB^h^ 
s/^Sr?H*i-5W^ : r 0 „. (i) 

[0 0 3 0] @2^ioV^T, Mil V 7 y ? , 

M2ih7^^(^lt, MlIES, M2SIB^^HI 

= 6X5 = 3 Offi, M2l<Db7^^i=6X5 = 3 
Offl MliOEi«»Lfcb7^^i=4 + 4 + 
5 + 2 + 3 + 2 = 20ifl M2iOiBR^f tfch 
7 S= 6 + 2 + 24-1 + 3 + 4=18 4: ft V , 

m 1 m<d h^y? m^m= 20/30 = 67%. M2i 

CO h7s/^S»*= 1 8/3 0 = 6 0%t*So 
[0 0 3 1] (2) *#>5giB 

hffiJB*<E>RBIMtt : VI L I'M IT 

(3>ir/u?ijrafiS^*Stt: (ir^iJBJPHc h ^x.e>ixftv^ 

A= (Wtrack + 2 - BUFF) • (Htrack + 2 • BUF F) = (Wcell + 2 
ri LR + 2 • BUF F) • (Hcell + 2 • peri TB + 2 • BUF F) • • • 

Hcell = r o w • h + (row— 1) 
Wcell = c o 1 • w • • • • (3) 

G"* —row* co 1 ••••(4) 

[0 0 3 4] -j&d. •fe^JS^«g««, iE*«4:fta 

r ow=[c h + {c h 2 
) } • • • • (6) 
col=[— ch + {ch 
• ■ • (7) 

[0 0 3 5] 

Speri= 2 • {peri™ • (Wcell + 2 

(2), o), (6), (7)s^e>. ±^$m7ami$i(DV4 

G~ <DM8ck Ltgf r ktfX't 6 0 raHperiTeXt^pe 
li^Ct LT;JJDe£2xT1^ 0 t£oT. (1) itri>e>, ^ 

^ffiaiArt:»*pr«6y- h»g* (omms 

A= s (G* ) • • • • (9) 

mm^. JSEffi^fl^SperitG* ©IISqtLT4 
Speri= q (G* ) .... (10) 

[0 0 3 6] [ i . ttiaftALo^aa:) 
( i ) lass -/ h y * h n) ^*ti-5«ia«*s:* 

4>>x?>x±jism<v^&}mMgzm&kLT (H4# 



^Hcell=Wcell • • • • (5) 

(2) ~ (5) it J; <9. •ir/^»JrtcDy— h»c o 1 fc-feyuyijft 
r owfi, G~ ^^TWiaoTtt^) 0 
+ 4 • w • (h+ c h) • G~ } 1/2 ] / {2 • (h + c h 

(h + c h) • G~ } 1/2 ] /(2 



+ 4 



0 



40 



peri LR ) +peri LR • Hcell} • • • • (8) 

M) . l£M(D\n}& h V x hN) {-^5^1^* 

S: : ^^CO^giJ^;, ##^Ci^ : J. A. Davis, V. K. De and 
J. D. Meindl, "Priori wiring estimations and optimal 
multilevel wiring networks for portable ULSI syst 
ems, " Proc. Electronic Components and Technology C 
onf. , pp. 1002-1008, 1996) 
L g = h (N, p) [WLfSL : g] 

tSiULTt^ (5M9E. 8307-^Hp = 0. 7- 
0. 8£#TV^<5) 0 

[0 0 3 7] (2) h9y^lBIH*c:*<5v^fcttE||*o 

so mm 
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tos^ot^nif, »]*> 1*9 summit • ic&tts^p 

^ggglg' figcoffi^fb. MiCTftfeiffft ( g ' 
= (t' /t) • g) SrfTpr i:(c±oT*«)bix5o 
[0 0 3 8] (3) h»G^&^SH«»OttiBj» 

L- f (u) ■ G' M : p] 

• • • • (11) 

f (u) = a • u b 

g (u) =c 6 • u 6 + c 5 • +u 5 + c 4 • u 4 + c 

3-U 3 +C2'U 2 +Ci'U+Co * 

Tin =Si(r in ( i) • Tin( i ) ) 
)/ ti ) .... (12) 

[0 0 4 1 ] (2) ±/\s?mfl<D&ft<Df\m»Jffih7 
^/^iTout 

nzmmMi (D^^m^mm^m by y ^*Tout 

Tout =Ei(r out (i) 
peri } • Zi(r out (i)/ t i) 

[0042] o) mmm<Dtz#>\c®im^m\ctj:z> 

b y ^^ftT power 

m s\9Msm<omm -r a e* m 

[0 0 4 3] mX-tZ. IB^^WIlEllfcBBLT, 

(3. T v = (Wcell/ d - 1 ) • ( x / t ) • Hcell 1 ft 
5. 

[0 0 4 4] ±m<Dm^i^ U^TV htt<Di±m<D*P 

EfAfiI«y-FtG* ^Bi»-e*>5 ((9)*# 
fiB) o (6), <7)*j&*feir/U5IJ*r o w t±^m^(OV— 
«col ttG* OBBSfeftO-e. (2), (3) A J: 9, ir/w 

R/fetH£<£>-tf--fXHcell, Wcell ^G* (^||»TfcSo 

S£oT. tiSill^:J!)|:ttWpJii:i5 h^^lT 
power Ii«?*lirf6y- MG* <7)|l8$fc e <b LT^tC £ 



12 



a, b, ce -co : Um~TZ> \y^T^7 
[0 0 3 9] 4*3, (lDittO^f&a , b, c 6 -Coli 
AlcJ:5Sst*IiliSlcf4iaitll[«rfflv^ao W7->bM 

10 [0 0 4 0] [2. E8A©fy^ (*«*Tffi$*- h» 
= G~ ) |C»+5»Ej»h9y^JlT«)^ffla;) 
T= ("fe/^Jrt»OflJfflpriBh5y^*Tin) + 
5!l^*BO*Jfflprfgh9!y^JlTout ) - («W*te:«fcB 
ftffl^RTffiJdftS h^^iTpower ) 

(1) *^5Urt*BO#iJfflpr«Bh7!y^JlTin 
iE^BM i (O-fey^JrtjfB^fiJfflpTiBb? ^^*Tin( i ) 
T in ( i ) = r in (i) • r o w • co 1 • h • w/ ti 

= r o w • co 1 * h • w • 2i(r in (i 



^(i) 

Tout ( i ) = r w * (i)'(row — 1 ) • c h • c o 1 • 
w/ t i + Speri/ t mm^m b y y ^*Tout 
Tout(i) ) = { ( r o w - 1 ) • ch • co 1 • w + S 
• • ■ (13) 

T powers e (G* ) .... (14) 
[0 0 4 5] ( 4 ) by y^MlT 

r o w t c o 1 ^G* (aBB&ftOT* ((6), (7)5£# 
30 M) , (12) — (14)S:*»fea5«A©^y^ (**pr«iy- 

h* & LtSffl-ets. 

T = H* (G* ) .... (15) 
[0 0 4 6] 3\ HkG^fe^SEIKSrapaA^^ 

ffiffl$u=G/G* T^^n^o iot, (15)5£<fct> x 
y **Tli^— h^CGRtW— FttPuO 

T — H (G, u) .... (16) 
40 [0 0 4 7] (3. f y^B^ttW 
(l) 

fft£-r sb* F7*^ ^Pfi#JT*Mf 

^*T 

[0 0 4 8] (2) httffl*©ISIMIu limit 
R»*^(ll)a»t5(16)a;S:«;A-r5Ci:tcJ:oT. 
50 f (u) - G s<u> =H(G, u) .... (n) 
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*-C*>5o Set, (17)aSruliov^»»ttf 

[ 0 0 4 9 J ( 3 ) ft/J^ j/ 7°S«A M rN 

G* =G/u LXMIT .... (18) 

-CfcS„ tot, (9)5fcJ;9, f/hf-^/iiA 

MIN 

Amin = s (G* )= s (G/u LIM tt) .... (19) 

[0050] {^mmmcDm^y n — ] 

(i) R#<oWT9 hira^isitS^SJ 

7P-ft-h^f 0 "*-*t>fe, ittflg^LT, (1 
1) ^^tf^£**oT^£ ((11) 5£<0ft*J&S 

[0 0 5 1] rC0^a'J«l3gT-tt, [U&fiNR2 0 h 

2 1 T^ib^- B»4#©»y- b^G ALL 

(^ry^S 0 1) o fc*5, IHSStfffi2 0 fc L 

t, ^yfy^hNti«<, b»G AU1- o*** 

[0 0 5 2] ^u, W7i?h*S:ia2 2ioJ:rjffi 
Iftry— 2 3 J: r> , (17) 5£<o^ * -?<Dm& 

WLfe-fZ (^f^5 0 2) 0 IT, (17) SCSr^ 

limit (^77/5 0 3) 0 ^LT, r<7>**6 

fc^- h{£ffl*OPS#ffiu LIMIT ©*fc (1 9) SKft 

(^5ry^5 0 4) 
[0 0 5 3] (2) «B©W7!> h^^JSJtS^ai 

7P-ft-htSt c itu^LT, (1 

1) 5£0>S»as*fci-Cfc£ ((11) ^co^^Uxfr 
^ h^ff$g^£;ft,TV^V\) *^<£>:7P--f^- h 

[0 0 5 4] r<D^$y#yiTt3:, ffi#OW7«?h*S 
KB8^3*MB*lft<D^SK ((11)*) ic*tLT, h 

co ' £*#>5 (^77/601) o 

[0 0 5 5] * LT> 20 (* y h y * h N) 

^*jxa#-feyM^B8LT, y««2 lri^y 

(^^6 0 2) 0 |e]&tiHS2 0 £ LT, 

h^hN-ettft<, hifcG ALL C7>^£-$- 



(8) fipi?l 1-2 9 7840 
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[0 0 5 6] K7-> h*5«W«2 2*5«fctJffi 

«y-;i/**2 3iD, (17) *(D^5^— ^<7>fflSr 

(^^^^6 o 3) 0 -tLT. (i 7) 

limit £*#>3 (^7^6 0 4) 0 -t" L/T, ^(DTfrdb 
fc^— httffl*<o«IMtu L imit ^fiS^ (l 9) SCKft 

*£)>5 (^fy^e 0 5) 
10 [0 0 5 7] (3) ^^odS#«Ei-S»&^»J 

g]7lC^n (UE^U>fr^h*ffllt*ixfc^ny^) 
^#ffit6i^(?)7P"f-V- h^^-t" 0 :itf>4&-g\ [Hi 

Amacro (^7^77 0 1) 

[0 0 5 8] ^:LT, l9KHlta2 0 »7hy^hN) 

y*«2 1^f,y-h«S:*6, H]|»^«c (-^u£fi& 
<) <©»y- hfG ALL U7^7 0 2) o 

20 at*0BS^*ix5-^^niSr|»<-fe^S:^ , y 
ST^^ir/uJ: U :(D7y ^^r-Y ^-fe/KOtty— 

G A ll £*#>6o **5. mBSItffi 2 0 t L T , * V h U 

[0 0 5 9] IT, U^T^ h*SC«f*2 2 *3.fcl*E 
$T.y— /Hf ft 2 3 J: «9 , (17) 5t<zv*7* — ^<7>{it£r 
S£aeL {*Ty77 0 3). (1 7) 

utCO^T#?#, H»fl*<0RJM£u LIMIT 

30 5 (^7^77 0 4) 0 -t IT, r^^fcy- 

*©RffIu limit tfMKS: (19) SCftAL, ^y ^ 

y^aa^ffitK (B8 (a) I^f2 4) O^Atrack 
«r*^>5 {^v^l 0 5) 0 

[0 0 6 0] -t IT, r^b7 7^t£ffi«2 4<Dmm 
Atrack |C ( 1 + /3 ) • Amacro ^r^JP^ L (08 (b) 
#fiS) v i^h7^K«* (H8 (c) (C^i-2 
5) (OffitB track ( B track = A track 4- (1+0) • 
Amacro) (^75/77 0 6) 0 ::T\ j3 fi 

[0 0 6 1] -t LT, ^F7^iJ«2 5(7)^ 
^X^Htrack =Wtrack = (Btrack ) 1/2 t LT, 

(1) *^ffl^T^*[H]Sg4r^^iA^#5g/J^^^ P ® 
iA MIN ^r*46^)o ^h77^S» 
2 5(DBiBtrack |. I /0/<7 7 7l««eDx. 
Txt*[H]3S^^^9iA^■^#5ft/J^^^^ P SaA MI ^ r ^T**!) 

-So 

50 [0 0 6 2] H 3 \a$, 1 o©t/Hl llJrlo 
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(C, i?/l^iJP^PS£8£tt-f fC^fc 2 o(Di?/i^Jj 1 1 £ l 
o<7)i? A^JS 2 6tl, ^ (D-te/lsfm 2 6 £i?/l^iJP*lftS 

"Cfc, ±J6tR«^LT. *E«h9y^*T*:W-J|[-*- 
[0 0 6 3] [i?A^"JPf8PHc h^K7^ h^tClTr 

[0 0 6 4] h{$ffl^u = 1 0 0[%]£r 

fc k * , ^ s/ XiM Xri*ft/N;i ft & (7) fi^ b ^ 
■CJbS, (17)5£fc*5^T, hfffl^u- 1 

oo[%]£:fc>^ -fe/uMWIIHc htcov^W< 0 
^*i5c hOiat^ir^ijpflPH^Sigfltc h 0 PT trfc 
5 Q (19)5fcM:fc3V>T x u LIM iT tl00[%]tU SiS 
fichoPT OffiSrf^A-TSr irtcioT, ftiSfti?/W*J 

[0 0 6 5] i-ftfo*,. h»G ALL 

y-hWu^ioo% (u SP =ioo%) kLtck 
ZtcL = TOlBffiSrWJei-S-fe/^jmiW c h Sr-feyH&JIH 

11 OPT II OPT <£ 

MIN 

[0 0 6 6] &*5, ^fwHT 1 ? Hc^3^^t, ^— h 

JeL (#J;itt:9 5 [%]) , ir/^iJ^PicOftiittc hopx 
Sr#*5i t {eft 3. 

[0 0 6 7] C##.-T-<t9lg) 3?BSfc:*r*|3]g&0>y— 

h &g *» e> v -/mm * <t* * ^ay-r 5 , & © js 
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k It, *o «□ -<0*M s i*W5£!\ * 

*f 5 >^J^ML< ft5 0 
[0 0 6 8] [%lfcr^#*H<08l9»V\) 

«Amin K«ftaS:»itfclt*, 
10 (Df/hf yXliA Mt Na k LT*a65o 

[0 0 6 9] W</U#ttCO0iJ£:EI 1 0 (C^-T 0 0iJx.ff. 
U-<yU= 1 (Dm&lZte^ a = 1 . 0, 0 
l£fi* a = 1 . 05. I/^=2(0|^|:it a = 0 . 

Xj t-T5 0 

[0070] c^ay«s*] hi i^*tHKA* ? wjx*-e 

20 tt^jHi LT*Lfct><Dds*HiKA^rix4"e«fflL 
TrfcSo ft*3. Ell lT-fi, f/J^y/ffitAMiN Oft 

fcSB^TfcSo W\"f—$ (DATA 3 , D AT A 4 ) * 

30 ffli^oTV^o 
[0 0 7 1 ] 

JEJUtttWLfcC t^bBb^jiJ; 
«M^<tixff, K7^ h**^Bi-6fl|f««:^9^ — 

l SrftAL, r<D^y- h»G ALL dSftASJxfcttlffilft 
fiLO^aiS^^ia^ h7s/^iT^ttl^i:^L = T 

limit «cS<5v>T*f«|Hl»S:f^ <9 iA^#5S/h^- y ^® 
»A M in Sr**5<t 5«CLfc<7>-C. f5/7'^K7 
9 h*^cH-r5fflf«Sr%Ht^AixT, i8iE)tl:ft/h 

[0 0 7 2] *mwiz£fri^ K7«?h*S;(c: 
K-r^t*^^: LT-feyuyiJraiHc h^*.e,ixft^ofc» 

^y- h^cc ALL a ^ titzmmmM l o»aiS: 

50 £1usp («x.tf, u SP =100%) tUci:^|cL = 
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4£c h opt £ LT*#>b;ft>. r.(DSilffic hoPT Srir/u 
[0 0 7 3] ^P^tCititf, ^^^yir/w 

*fflS:i:^L = T(0|8«Sr«firsy- httffl*utfy 

h{£ffl^<7)|5g|MSu limit MS^V^^y 

#c<E>B«Atrack dS**?>*t % :(7)h7>^Kg» 
ffi^Atrack ^ u OB9<0^ft Araacro j&W — 

track 3fiS**fctL, r <D±fc<D b 9 3> ^iS^ffi^cCO®** 
Btrack I /O^5/7rffi«^HS^*0x.fcix, *tft 

tot ft 9. *t*0KlcRlc: W T i> h»*<o^n 
[0 0 7 4] **3, *«W^fcVNT, *t*|Hll«<0«y— 

[0075] **n-c«t. »Ej»fiL©»ma;sr 
L=f (u) -G^-^t^rtiaD emu f 

(u) = a • u b , g (u) = c 6 • u e + c s • + u 
5 + c 4 • u 4 + c 3 • u 3 -h c 2 'u 2 +ci • u 4- 
co, u:*?-btiimm. a, b, Ca~Co 

5W7?h#aicS<Jv^»45)a!t) , 

7 5/* ST in) + (ir^ij^^ijfflpltg h9 3/^*T 

out) - mmmzx 9&m**im\zft& b^^^mr 

power) ir-r^Ciri^J: «9, J: «9 *mi±^l« U ^0 
[0 0 7 6] £fc, »*Isl8S^lHlK1taS: 
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istg^ttn^ftiar/u^ > y x-mc«i\ K7-)h^ 

£>^-h^G ALL SrftAU htefflspuisj; 

10 all *wa * titzm&MM l <£>Sfc«5£ t (gsm h7^^ 

*TO»mS;t^L = T(Z)B3«Sraai-4y— 

iA^#5*/h^^^ffi^A M LN ***5ftt3S*Si:SrK 

b ^Gall ) Sr4x.5W, *t*IUB4rf^Dii*# 
[HB0ffi¥ttK9J] 

20 [ni] **w^«s^#**aiaK^fi«^jii*jsfe 

[0 2] h 9 v ? iH»**rIJW|-*-«H"C*>fi. 

^-T50i?fc5 o 
[841 -r i/x?>xlz/i>mv>¥ L &l$e.Mg ^Tjkirmx 

[05] gt#(OW7'> h*^*3JtS^»JSrtT5» 

[0 6] bttizjoftz^m&ftom 

[0 7] D^f^gA^ 7p ^ ft „ h^^: 

[18] ^^niS#ffii"5»^^jHiasSrKW-r5 

[09] #*SIK«rf^ Oiit^i-ra^y ^«3tcDfiH 

[010] ^f+(c^i"5 3o(D*tt(D, ©, 

[011] (*tBSA^rtL^T^fflLT^ 

40 fcotnififlaiJijia^si^jss) tojt«S:*-ria-e*>5 0 

[0 12] «f^±p8 - 7 7 2 2 s-^^tc^^n^ 
[013] jsiftifffai-jis^ai^ffi-ctty— h»G<7? 

I^F^tftP^] 

1- -IhISS^-^. 2--^ir/w®aT ? -^ > 

4 -^ia^*^— 5 — ffiflBKtttt 
— 6-lHlSSW«IEf8«P. 7-«7;^yX 
50 A, 8-K7«> h^SSStSSB, 9-«Latt, 10-ffi 



(11) 
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fc^mfXT-J*. ll-i?A^'L 13- 
■fe/^JR^ffi«. 14-475/^^» 15-«^ 

^aiREti. i 6»-«^«»iatft, i7-HiEi«aRE 

fllU 18-I/0/^>77, 2 0-B 



20 



U 2 1-7^f^7ytf«, 2 2-H7n*S 

©h7y^K^g», 2 5-^{|5:©h7y^8*««, 
2 6---ir/u?iJ© 0 



[mi] 



[0 2] 




[114] 



[H3] 



IB 

N v g. ,iijm^j|iiiqjg |§^ 



nHm dmid 




BUFF 



(a) 24 

^ 




I 1 : >f>;**V**/V 

D ■ ^ 



[08] 



(b) 



+ 



*ySr«r/*/Wz|rr* 
#3?p»Atrackfc^« 



[[19] 



SB 



ffl 



Minimi iiiiiiiii i iiiiiinri 
minim i iiiiiiiii ! iiiiiiiiiri 



r iiiiiiiii iiiiiiiii i iiiiiiiiiii 



llMJ^IMK l MMUM I IHimiHl a 

j 



iiiiiiiiii iiiiiiiii jiiiiimri 
minim ! iiiiiiiii i minim 



u H_ 



fx- 



10] 







0 


1 


2 














Htfi»m 



















5) 




(12) 
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[05] 



C 



START 



501 

^_ 

SILT. 7^^7iJtt«d^y— h»Sr*fev lei 





502 


tK (1 7) jSOV^;* — :?C>5fi£ (0. <D 
(D *5<fct)<, (11) stco^ - 
gfca. b, ce~co) 5r^^6 ^ 




503 


(l 7) 





504 



(19) ^ULiMJTCMeSrttAU 
^ * Am i nS:* 5 



f END j 




[mil] 



EDM 






(=dfcA-1) 










BMfi 






USA 










mm* 












DATA a 




a 


a 


7U9I 




sum 


tea 


cjoi 


CLM 


o 


K 




UJ 


> 


Ml»4 




3 


I 


IU7I 


am 




182 


tin 


iols 


0 






184 


IB 



fl^O-y— ht£E**0>^8l5£ :u= (0. 7293-1X10 ^XG) X 1 0 0 %) 



(13) 
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Q START^ 



[1216] 



601 



( (ins) Ki*tuT. Y^yvrnm^^ 

e«fii i iB!l5$;<z>£&a ' , b' . c 6 ' ~co' Sr 
Sr'fr?) 



602 



•3, (17) 5S£).» C 9;<— #«5ffi (O. <0 

(i) -eig^fciss* *j±t^ (i i) ^<d 



(l 7) 3:5: h-K^^ul^-otxx^t, 



(19) ^CULiMiTWfflSr-ftAL. 



605 




1 3] 



\ 



(14) 
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[07] 



^ START ^ 



701 



702 



P£#MEuilI,T&3fc>6£ 



705 




70S 



Btrack = Atxack + <l+jS) • Amacro r rt\ 0|i 



^707 



1/: 

h^y^Sa®l^<Dlr^X£Htrack - Wtrack = (Btrack) 



^ END J 



(15) 
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[Hi 2] 



C S TART ) 
V 1 ' til 



112 



mmw*ft& (p c 



A1=S+W> A2=A 1 XC2£H-g 
L. FTScfcBi-t-^WiES: 
&LT*i!*-f yyaSftAgm (C2 : r 




113 



\ 



7 



114 




